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Abstract Device Design
Ultrasonic Technology
Design Considerations
Future Projects
The main goal of this project is to create a method/device that can be
used by Newport News Shipbuilding to measure the thickness of Stellite
coatings on valve seating surfaces. Stellite is a hard-faced coating material
that is applied to the seating surface inside of valves to extend their life by
adding additional wear resistance. These valves are very common throughout
Navy vessels in systems which transport various materials such as water,
steam, and oil. As Stellite surfaces become uneven, valves will begin to leak
causing the system to become less efficient or, in the worst case scenario,
rendering it inoperable. To rehabilitate the valve seatings, they are ground
down to create a smooth surface. If the seating surface is ground past 3/32
in, the valve will be considered inoperable.
There is no current method to determine the exact thickness of the
Stellite coatings. A record of the past grinding history is used to estimate the
coating thickness. The proposed design will utilize ultrasonic technology to
measure the Stellite thickness. The supporting structure will attach above the
valve seat entrance by clamping onto the valves outer housing. An adjustable
arm will drop down to reach the center of the valve. Using an electric motor,
the probe for the ultrasonic transducer will complete a 360o degree rotation
around the valve seat taking periodic measurements. This portable apparatus
will be able to save Newport News Shipbuilding money by increasing the
longevity of its valves used throughout the operable life of their ships.
Process sustainability was one of the primary design considerations taken
into account. The mechanism created needed to be able to perform the desired
task consistently with precise measurements. This effected both the design of
the mechanism as well as the setup process to be followed. The team focused
on the repeatability of the process to enable consistent measurements taken in
every setup.
In addition to process sustainability, the group needed to keep
manufacturability in mind. This mechanism needed to be able to be produced to
accompany the demands Newport News Shipbuilding. The team took this into
account during the design process by creating a prototype that is simple in both
design and material selection.
Based on the progress made within the past year, it is a possibility that
this project will continue in the years to come. It is recommended for future
teams to first focus on adapting the existing measurement mechanism to be
able to take valve seat measurements on globe valves, in addition to gate
valves.
By adding a horizontal probe arm in place of the horizontal shaft, the
device would be able to run the probe along the Stellite interface on the globe
valve. By selecting a ultrasonic probe that can read the thickness of the Stellite
coating on the globe valves, the current design can be modified with relative
ease.
With gate valve diameters ranging in size from approximately 5in -
12in it was crucial to attempt to create an adjustable system. By having
one measurement apparatus which can be adjusted in three
dimensions, in order to cater towards the valve in question, the design
became much more economically feasible, as well as a more practical
solution. With one adjustable system the worker will be able to bring the
tool to the worksite and know before-hand that it will fit the desired valve
size.
The operator will be able to carry the device around in a carrying
case due its ability to be broken down into many smaller parts. The
sensor arm will have dash marks on it providing the correct placement
for it to be adjusted to corresponding to the current valve size. Once this
is completed, the apparatus will be clamped to the side of the valve
opening. The sensor arm will then be lowered into the valve until the
probe is interfaced with the Stellite surface.
Using a system of pulleys and bevel gears, a motor will slowly
spin the probe around the edge of the valve seating. Once a full
revolution has been completed, the motor will be reversed for another
full revolution to ensure accurate measurements. The measurements
from the ultrasonic device will be recorded by a computer program
which will be able to create a topographical map of the valve seating.
Ultrasonic technology is commonly used
as a means of non-destructive testing of
materials. It sends a sound wave into the
material that can be reflected back to the
receiver in the event of a change of material or a
crack.
Due to the similarities in materials
between the steel valve and Stellite coating, the
team was unable to detect the difference
between the two materials. Once an ultrasonic
method can differentiate between these two
materials, this probe can be easily put into our
design to accomplish the desired outcome.
